ptical coherence tomography (OCT) is a high-resolution imaging method 1,2 that has a limitation to coronary image acquisition. To avoid signal scattering from red blood cells, soft balloon-occlusion is necessary, so the aim of this study was to investigate the safety of a new non-occlusive technique, namely a continuousflushing method.
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We randomly assigned 40 consecutive patients with angina into the continuous-flushing method (20 patients, 39 lesions; flushing group) or the balloon-occlusion method groups (20 patients, 45 lesions; balloon group). Exclusion criteria were presence of cardiogenic shock, chronic renal failure, left main coronary artery disease, and congestive heart failure. In the balloon group, a 0.016-inch OCT catheter (ImageWire ® ; LightLab Imaging, Westford, MA, USA) was advanced distal to the culprit lesion through a 4Fr occlusion balloon catheter (Helios ® ; LightLab Imaging). To remove the blood cells from the field of view, the balloon was inflated to 0.3-0.5 atm proximal of the culprit lesion and lactated Ringer's solution was infused into the coronary artery from the distal tip of the occlusion balloon catheter at 0.5 ml/s. In the flushing group, we infused commercially available Dextran 40 and lactated Ringer's solution (Low Molecular Dextran L Injection ® , Otsuka Pharmaceutical Factory, Tokushima, Japan) via a 6Fr guiding catheter by autoinjector. We started flushing 2.5 ml/s in the right coronary artery and 3.5 ml/s in the left coronary artery, increasing by 0.5 ml/s to the upper limit of 4.5 ml/s until good images were obtained. Serial OCT images were obtained using the automatic pullback function at a rate of 1.0 mm/s in both methods.
We assessed the fundamental OCT image quality, visible length, and observation site. For the observation site, we divided the total length of each coronary artery into 3 equal parts: proximal, mid and distal site. We classified the quality of the OCT images at the target site into 4 grades: (1) Excellent: OCT can completely explore 360 degrees of the arterial wall structure throughout the length of the observation site; (2) Good: OCT can completely observe 360 degrees of the arterial wall structure at the target site; (3) Fair: OCT can observe more than 330 degrees of the arterial wall structure at the target site, or can completely observe 360 degrees of the arterial wall structure, but less than 30% of images disappeared in length at the target site; (4) Failure: unable to meet criteria 1-3.
The characteristics of the patients in each group are summarized in Table 1 . There were no changes in systolic blood pressure during the OCT procedure (flushing 152±32 to 151±40 mmHg, p=0.97; balloon 133±23 to 135±32 mmHg, p=0.93). Heart rate also did not change (flushing 71±11 to 70±16 beats/min, p=0.95; balloon 73±9 to 75±5 beats/min, p=0.72). There were no adverse events related to the OCT procedure in any patients.
The continuous-flushing method was able to image 15 of 16 (94%) proximal lesions (Fig 1) , compared with 12 of 22 (55%) using the balloon-occlusion method. We consider the continuous-flushing method to have some advantages over the balloon-occlusion method. First, we could observe proximal sites of the major coronary arteries. Pavan et al reported that the majority of thin-cap fibroatheroma and ruptured plaque are clustered within 2 or fewer non-overlapping 20-mm segments. 3 The continuous-flushing method was superior for imaging such proximal lesions. Second, we recorded less significant ST-segment elevations with the continuous-flushing method than the balloon-occlusion method. Third, the continuous-flushing method has a cost benefit. Fourth, Prati et al reported brief OCT image acquisition with iodixanol infusion, 4 whereas our method can obtain long-distance OCT images without increasing use of X-ray contrast. Lastly, the flushing method is free from the risk of balloon injuries.
We consider transient-prolonged QTc to be a limitation for continuance of OCT using the continuous-flushing method. We strongly recommend for patient safety that the continuous-flushing method pullbacks should be concluded within 30 s and that careful ECG monitoring should be conducted during this method.
